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OBJECTIVE

To establish the water absorption rates for the SAMSON
and PHILLYSTRAN cables.

EQUI PMENT

Water tank
Ohans , Triple Beam Balance , 2610 g capacity

PROCEDURE

Five series of tests were performed measuring the per-
centage weight increase versus time for a completely submerged
rope . The f ive tests were on:

a. SAMSON without nylon ja cket

b. SAMSON with  jacket

c. PHILLYSTRAN with polyurethane jacket

d. PHILLYSTRAN with a 5/8” slit in the jacket

e. PHILLYSTRAN without jacket

Rope samples varied from 12 inche s to 18 inches in length . The
ends were sealed with p a r a f f in  wax so tha t  water would be absorbed
radial ly rather  than axial ly . Tests were performed under the
following conditions:

a. Room temperature - 70°F + 5°F

b. Water temperature - 18°C

c. Humidity was about 30%

All data plots were performed on an HP—98 30 computer
using polynomial regression to achieve a -least-square f i t .

TEST 1

The f i r s t  test was performed on SAMSON without  i ts  nylon
jacket .  Ten samples were used , e~ ch approximately  15 inches in
length . The samples were wei ghed before and a ft e r  immers ion in
the water tank and the percent weight  increase was ob ta ined .
The data is shown below and plotted in Figures 1, 2, and 3.

—5-5--—— —— ——-—— 5- -—---- --- --- 5---- - - — —~~ 5- - ~~~~~~~~~~~~~~~~~ 
A~~ - 



-~~~~~~~~~~~_ 
—---5--- --—-‘V —~-~~~~ . ~~~~~~ - 5 -  - - - — —  —5-- --

Orig. Weight (g) Time Final Weight (g) % Increase

10.8 10 sec 12.9 19.4
— 11.6 20 sec 14.7 2 6 . 7

11.7 40 sec - 16.1 37.6
11.6 1 mm - 16.0 37 .9
11.6 2 mm 16.6 43.1
11.7 5 mm 17.7 51.3
11.7 10 mm 18.0 53.8
11.7 20 mm 18.1 54.7
11.7 30 mm 18.5 58.1
11.7 60 mm 2 0 .2  7 2 . 6
11.7 4 days 21.4 82 .9

COMMENTS - TEST 1 -

- The data above shows that  large amounts of water were
absorbed by the SAMSON cable without  its protective jacket .
T h e  results are somewhat misleading , however , due to the
fac t  that the rope was completely submerged in water and
under no tension . 

-

First , the rope should not be subjected to this degree of
saturation under normal operating conditions , Al so , much of
the water absorption was due to the radial expansion of the
rope af ter  immersion . When the cable is under load , the
tension should prevent this expansion by reducing the air
space around the fibers and thus reducing the volum e of water
(ha t  can be absorbed . As will  be shown below , the nylon
jacket keeps the rope fibers close together and greatly
reduces the water absorption rate and volume.

TEST 2

The second test was performed on SAMSON with its nylon
jacket in place. The same procedure was followed as in Test 1
on ten samples of cable . The results are shown below and in
Figures 1, 2, and 3. -

Orig . Weight (g)  Time Final Weight (g) % Increase
20.1 10 sec 21.7 7.9
20.4 20 sec 22.3 9 . 3
20.6 40 sec 22.8 10.7
20.8 1 mm 23 .6  13.5
20 .5  2 m m  2 4 . 0  15.4
20.5 5 mm -24.0 17.1
20.5 10 mm 24.3 18.5
20.5 20 mm 24.3 18.5
20 .5  30 mm 2 4 . 5  19.5
20.5 64 mm 25.0 22.0
20.5 6 days 25.6 24.9
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COMMENTS - TEST 2

This test points out the advantage of using the nylon
jacket on the SAMSON cable. The jacket keeps the fibers
close together and prevents the large weight increases
experienced without the jacket.

TEST 3 
-

This test w~ s performed on the PHILLYSTRAN cable with
its polyurethane jacket in place . No appreciable increase
in weight was found . The original weight of a 12 inch sample
was 15.1 grams and after 60 minutes its weight was 15.2 grams.
The PHILLYSTRAN can thus be considered virtually waterproof
with its jacket in place.

TEST 4

Test 4 was performed on the PHILLYSTRAN cable with its
j acket but a 5/8 inch slit was cut through the jacket in line
with the twist of the rope . The orig inal weight of the 12
inch sample was 14.9 grams . The results are shown below
and in Figures 4 and 5. -

Time Final Weight (g)  % Increase

10 sec 15.1 1.3
20 sec 15.1 1.3
40 sec 15.1 1.3
1 m m  15.2 2 . 0
2 mm 15.3 2.7
5 mm 15.3 2.7

10 mm 15.4 3 .4
20 mm 15.75 5.7
40 mm 15.9 6,7
‘0 mm 16.0 7 . 4

4 days 17.7 18.8

COMMENTS - TEST 4

This test was performed to see the ef fec t  of small
cracks i n  the protective jacket of PHILLYSTRAN. The results
show tha t  a small slit wi l l  produce only small weight increases
based on reasonable periods of exposure .

TEST 5

The final test was performed on PHILLYSTRAN with
its protective jacket removed . Eight 12 inch (approximately~
samples w(~re used and the procedure was the same as 

in Test 1.
The results are shown below and in Figures 4 and 5.
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Orig Weight ~g) Time Final Weight (g) % Increase
10.7 20 sec 12.4 15.9
10.3 40 sec 12.2 18.4
10.3 1 mm 12.4 2 0 . 4
10.2 2 mm 12.8 25 .5
10.1 5 mm 12.7 25 .7
10.0 10 mm 12.8 2 8 .0
9.9 33 mm 13.0 31.3
9 . 9  - 71 mm 13.2 33.3
9.9 4 days 14.75 49.0

- 
. COMMENTS - TEST 5

The data of Test 5 illustrates the increased water
absorption of PHILLYSTRAN without its protective jacket.
The absorption - rates of PHILLYSTRAN are considerably lower
than the corresponding ones are for SAMSON .

CONCLUS IONS

Based on the data gathered , PHILLYSTRAN cable absorbed
much less water than did SAMSON cable for all conditions.
The polyurethane jacket on 2HILLYSTRAN was virtually water
repellant , however , it is possible that the jacket could
crack at very low atmospheric temperatures and cyclic loads.
The maximum percentage weight gain for the SAMSON cable with
its jacket was almost one half of that of PHILLYSTRAN without
its jacket (24.9% versus 49.0%). If further testing verified
that the polyurethane jacket would crack at low temperatures ,
the nylon jacket as used on the SAMSON cable would have to be
preferable .
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FIG. 1 — Water Absorption Characteristics of SAMSON Cable
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FIG. 2 - Water Absorption Chara:teristics of SAMSON Cable
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FIG. 3 - Water Absorption Characteristics of SAMSON Cable
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STEP 1: Making the Measurements

The distance A-B is the length ot tail that will be buried -

inside the core after the splice is complete. (See Comments .) The -

distance B-C is a loop the size of the eye desired. If using a
thimble, form the locip around the thimble.- Tie a sllpknot in the 

-

rope at D, about 10 feet from the end of the rope. Cut throngh the -
jacket at C, being very careful not to damage any of the fibers of - -
the core, and slip that part of the jacket off the rope, exposing
the core from C to the end. Re-mark B on the core. -

- - -- - -
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STEP 2: Raking the Eye 
- - 

- - 
-

- 
-

Wrap a layer of tape around t1~e end. of the core to keep it
-~~ together. Then place the end of the core into the open end of the

tubular rid and. tightly tape the two together . Open the core at B
- - - 

and pass the fid through the core at B, making sure there are the -

- same number of strands on eadh side of the lid , - 
-

(
~~~~~~~~~

r:Et:Eo n:iEori
~~

Continue pulling the lid and core through at B until the core
is completely pulled through and straight,- leaving a “hole” in the
core at B with a twist in the strands on either side of the hole
at B. 

- 
- - - -

- 

: - 
-

. 
- 
B c

Fid

- - - 

‘

~~~~~~

‘ Strands twisted - 
-

Take the core between B and. C and push it through the “hole” -

at B, going through the core in the same direction that the lid, was
pulled through. Do not snag any strands during this step. (See — ,,

L11. ~~~ -___ -- - ~~~~
, 

~~~~~~~~
- 
~~~~~~~~ 

--
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- Continue pulling on the core in the region of the eye so that
Loop X is pulled through the hold at B and disappears. If the cc-~e
between B and C was passed through B in the proper direction , the
strands will untwist at B when Loop X is pulled through . If’ the
strands at B twist iuore , you went through B in the wrong direction. -

Pull the eye back out of B and push the core through the hole at B
in the other direction . 

- 

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Un sted~~~rands 

- 

- .

a - —- -— -—-~~~~~~~~~~~~--
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STEP 3: Burying the Tail - - 

- 

-

Size the eye around a thimble or to the desired size . Open 
-

the weave of the core just belcw the eye (c) and insert the lid -

into the center of the core. 
- 

-

the eye

- 
- -

- 
V B  - ,

-

- 
- Fid. m—— Open the weave 

-

- - - - “
•

-
- D 

-

Pull as much of the core Than C to D as possible onto the
lid , being careful not to snag any strands . Then bring the tip - -

of the fid back out of the core and pull the f Id. and slack out
as far as possible.

- -I

— C -

~~~~~~~D - - ‘

I : ‘ . ~~~~

‘— ,
-~ ; -

- 
- 

- 

Fid \
- 

- 

‘~~‘ / ~~~~~~~~ ~~~~~~~~~
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COflMENTS -

1, In n~r work with one-quarter inch diameter Samson, a buried
- 

- 
tail of 15 inches (length A-B ) was sufficient even during - -

cyclic loading. Six inches was the minimum for a static
load . The longer the tail, the less chance that the tail
will pull out.

• 2. If any strands are snagged in the weave , they are very
diff tcult to su~ oth back into the weave. As load is applied,
th~ ~v~ueezIng action of the weave will not let the snagged

~trand s~~oth ~ ~ r1f cut and that strand will break pre-
maturely. The break strength of the rope is thus reduced -

by snags. ‘ - . -

3. The smoother the taper of the tail, the less chance the rope

will break at the splice. I got ioo% efficiency out of the 
-

splice by cutting two strands at a time evenly over a dis-

tance of eight inches in a 12-strand. rope.’ A blunt tail

(no tapering) will, give about 80-85% efficiency. - 
-

- -5-- —-——5- ~~~ --- 5-
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~ t STEP ~4: Tapering the Tail

I Remove the lid fran the end of the core. Start tapering -

I the core about halfway between C and A by cutting one or two
strands at a time evenly spaced until reaching A. (See Comments)~

4apered Tail

While holding the eye , grasp the core just below the eye
and milk the core down toward D. The tail will be drawn back

inside the core as you do this. Untie the knot at D and the -
;

splice is complete.

~~ -
J -

-
- 

. - -

- - -~~~~ - -~~~ --
-
~~~~
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COMPARATIVE STUDY
- 

- - . OF 
- -

- 
. 

- 
-- 

BASIC STRENGTH CHARACTERI STICS - - 
- ‘

- - - - 

OF - -

- CORTLAND (KE V LA R 29 )  ROPE
AND - 

-PHILLY STRAN ( KEVLA R 29) BRAIDED ROPE 
-
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l &il~~sh the relative strengths m d  the ~4tr.~nqth
- 

- dcrjradaliou el simi. lan y r a t  ed Cortland and Ph.i l.ly
~ 

t r~ n .rol~cs - -

i’csu.l t-inq frozi cyclic load in.j i i red on the ropes rio r ing
- ;  — - 

f l i ’j ht  Lco1~ ~ t White Sands MiS~si LO Raniju , New Mexico . 
- 

-
-

nQuIPI~iLNT -

Ti. n i u s — O i  sen 120 , 000 Super L h..ns Lie t est  mach ne
Nicoprcs

~ 
aluminum criiupi .nq connectors and crunping

-: too l

PROCEDURE

1. The following test thiLa pert .inns to Cortland ror o ,
- 18 strands of Revlar 29 in a blaci : braided protective jacket,
with a rated break streng th of 7000 ~ound~~.

- - A nominal break st reng th  of new rope was established
by loud nq F

~~~~ ~~ 1 u rr ’ 10 su mp i e s of rope wTi i ch WO r - ifl f l UW

- ‘Ofl(IiL i O U  ( r e  -JrLc- r load i iiq history) . A n~~ n~ ~~~‘1 .  I c  m l -  ~trength
u L  the u~-~-d i -  

~~
- ( i op e  f -h a t  was flow ~ i n Jo ‘ -ml _- c  L ’i ’15 i t

WSM R) ~
- ‘ : ~~ i I . t  ~~ L~i! - l i~~hcd by loadin ; ~~~~~ 

- ho - I I )  t otal

~iI I) i~~ c l l i  ~op~~_ Fi ve sam ples W cj - - I i  :~~-c  f i otTi thc cnd
oi 1-he ~~~

- t.J L i~~ J been nearest  the tr  ‘- - ~n - l i  i ~i~~- 
, md

L i v e  ~ -ui ~; LC~’ - - t ~:en from the end ric~~i - - -~ - t~~~~~~’ I - i i  l c ad .
A3. 1 l oad :-Lq r , J l ( — : ~ u~ e&1 were slow (less t i i  i ,  ? 0 i ( )  p -- ’atdL- per
mi n u h - )  - A I nd Lt — rm ina t i--- ns were b r a  k fc . 1  c- , c L - L  s i m i  luL
to t-hose ma k- in the Cor 1-land rope dur inq  i c Li t c.  - f riq at
WSMR .

c’ortland (control samples)

Test l3rea ’ Strength (pounds) Pemarks

I )300 4 strands in line fai l ed
2 000 1 st r a n d  in  l t n L  f a i l e d
3 8900
4 5-/ 900 bottom s p l i ce  sli pped ,

‘ hc- n fa  i. l r—d
7~)2 0  on~ - si r a n ~i a i  1 ( 4 .! m t  a t i me

6 H 2 8 0  h ~Lt -~~r- - i ~ I i c e  s l i p pe d ,
t h u ’ a led

7 9500 t a i l u l - ~n splice
8 9 4 1 0  - i i  l u r e  in splice
9 R400 at 1 uì e in line

10 8~~U) La ilu i ~ in splice

Cortlaad (end of rope nc’airst traction dr ive)

11 8070 2 slips , then failure in
splice

- - - -



- -

— - - 
- - 

- 
J_ 4 - 

- - - 7 ( ~ 0 5 1 i p s ‘i sp i. c ~
1) - - - 7 200 s~ n-~~I - :  : -  - -ran L~ in line
1-1 ;70fl I ~~~~ i 1 — .-~~

- 7~~’’~ i ~
- ) 6 0 0  ~ib r up L 1~~ i i i , t  - - -

~~ sP~Liue

Cur 1 i - i ~ - l ( e r i ~1 ‘ i f  i ( J f ) 1 - u~~ o ( Z  ~~~~ t - r [ )

16 i’~0O I i~~ i - ~~ , t h - -n - ‘~~ l i t i  in
- 1 i c _

i — I  7 tj~’ i )  s i  r ’ ; I t -  r a r ~~ s 2 i f l ?

1 U - 10 20  i~~r i I n r c  i i i  l i i i  -

t 5-) 7 b /0  S I i ~ ~~~ 1 ~

20 76f ~0 t - i i l ur c  tu  l i i i -

Remarks  f- ,r  C o r ti an ~1

r~ju<r l i z  in - ;  t. ~~~ ion  ~t all  F- ~ i - in ds  in the 
- ~sp! i cc was

difti cult. if: 4Me ~p1iCO ol i ~)pe(.t once 01 twic- - 3 I. l ower
loads , however , iv’ t en s i o n  was e (Judi i zeci by the 1 i j - pa&je -
The rope wow! d then fei 1 ab rup t ly  i n t h e  splie .- t i rouqh h a l C
1-he strands . If the spi ice did not: s 1. ip du r  i n q  I u - i d  inq , the
tel Lure  yr-nera [I y occurred in one str-~ini s~-~ ry I ronr the ;plice
- i i  a fairly to-v load . IL the s p l i c e  . 3 L i ) I at  P i i i  to-id ,
ti re rope hid 1-c- -I severely in the n y l O n  o - t he  s i  i i  -dtj (- (gray
SIflok( ’  was  í ç - ’ ì  - i L i )  . Strength loss due I - th is - ,-- atin i and
a b ras i o n  W4 ~~~i i  -i he ha rd  to estimate .

tsi L iSt: i ~
- I ma ly s i s  could he perfor r u - I  u i  ~h ’ test

data , I S  I; the mU 1 Is would not be too im in  I r i q  I ul ia - - to
data sc-i L L e i - . Te~~~~~I~~~~ 7 , 8 and 10 wore vet y - bid Lii I ii that
no r;l p p a q e  r’r -urr. -d imi failure was •mbr :p l i n  r h -  -p 11cc-- .
Test samp le  I ‘~ C a t  icr! in i den t i c a l  f a s t u i c  . u - T- ’sLL; I n  L l t r o uj h
20 aj e  i- i the n- one I us ~ve . If you comj~ r h i  - 11-~ e r  onq Ls s
of new - in - I use l rot us b-med on mode ot f -  u t  c ( s i  i ps in
splice h e l o rl !  failure , failure in line) ‘ou  w il l  s- -c t h a t  the
results are si-nilar .

2. The follow i ng i-ms I - dat a  i -ortai ii -  Lo Ph i l l yst r a n
rope, fou r ccr~ s of bra ideci ‘t evIa i 29 wi i h resin i in p r e y n a t~~nn
in a i r  e :-i t rnd4 -d polyurethane j a c k e t  , wi lb a raL ed Lu c-ak n-i trerrcjth
uf 700U pounds  -

I\ 110- I l  Lii - I t i i i _’ -i t ~ str-  - r i - i  -h o 
~ new roT  - -i us  ~~~ t_ - - sh- -

I oad I ~ -; Ic fa - - ye sr -
~~~

‘ I s ~~i ro; -c - ;I - P we n n~-~-~
I n o n  ( I c  1 Lest 1 -~ 

) — A r ’r i ln , i  n - i !  hr - _ , f - re - - rq - i i  ci  the
ii ;t - d 1 ( - ~)e Wa s 1 l -  esF r h I i n w - LI by u - d r  n - i  I c  I m i l i i r -  I iv.-

r i  H-c - 1h:uii r i m  i - i - I  : - ,L  it h a lL b a - l i n t  n - i  -:5
we-re ~~1 -~~~~- h i  

1 ‘nd I c — - t m  i i . i ~~- i O i  ; - - - r ,~ . ‘ 5 - l (~~I S tonn- -0 ustn
N i e o pr c -~s cciui ‘- -i:oi~ er  un 1- d a ’j 1 n s f  the core ( ‘U  the rope
( j acke t  i —move-i to prcvenL slijupa -jo).

- 
- _~~~~~

- -- - ~~~~~~ ----—-~ ~
_
~

_1___ 
-
~~~~~ 

-
~~~~~~
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,, 1’h’t1l~kgt~ran (~ amp1es from field test #2) -- -

- 

- 
- - 

- •
. - 

- ‘  

‘rest Brt-ak S1-i-eriq th ( pouurd s l
F i  - - -

~ _l 
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1~emnrks for Phi Uy3tran

‘Ilie cu imp inc~ connectors  cer i se  a Lr  i a x i a l  st  - L , - -

;t - rc2 :5 i i i  Lhe rope wh ich is qreib- r t h n  t !re : ; t - i t  c

~~ L- c- ;: ; a~~- ’ y : ‘  -wr r h - -  - - a d  t e n m n i x s ’t i o n s .  I-~-~~-P ‘ a I - -p’~s
( - c - : - : c -$pL I , : Y . l i - 1d I f l  abrupt fai lu re th r i l l - l i ,  ~ h - i i r

1 )5u itt I I - - e r  1- I h a l  the rope le fi :  L i r e  cf lu H - : - -

I r  j :  ~~~l ’-  u , I ’ -~ - i r k -  the outer core ‘ I -  - - -  
- 

I l e d ,
- 

- I s O  I a~ - cuter core carrici ;:i~_ I - I  $ I - ‘ a d  I_ c
t a~ I n:’ - : - ~ 

) - l i t : should  probab 1~’ h- ! c i  cc-

~ L 3t - ! t i c - i l 1- ~ t h e r e  was a strengt-h i ,  I n - -i i i ’ - ’ - i i  2~~- (i .f

~ s (_ l~~~ i I i i  - - - - f  - 1 ) ,  and da ta scatter o i -  I I ~ i ; r i i ’ ’r  c i
tO.. l I w  i t e  - ‘: t , ‘~~- ;  ic lot to note i _ s i- ha ’ t~i ’ - - ‘ i i  

‘
- 0

~t i ~ i u t t i ì  l~ to t~~ :0 o curred on test 29 -dii ’ :) 
on used rope -

COMP 1\RISON OF P I I I L LY rT  :‘ \N AN t i  COR TL I\ND

I wou l d  conc lude  from I -he  1 i ~st  s 1-hat no sInr-ny 1-h
dc jradation occur r  -ci i ri ci  th i  -t - rope di ic to usage i i i  f- he
t icid . I Wa s , lio ’~mVc u , r e t i r e  L ( ‘ ( ) l i C C ’ i. fle( 1 , i b o u f _ 1-he low
hr- -ak s L r c ’r - ~~ h of l i i i 1 I - - - t ‘ l i i  35 e 0 1 ) I I a t C ( I  to Cor ’: I - rock ‘:hc’
i ’ i - j u t: of  cu rt  L a n d  ~~ --‘~~~~~

‘ I , 
~~~

- - 1 . r - L )  i ~hnuf 21 . ’ )  1! 11(11) fu- t

~r - i r p ’ r L d  t o  Th .7  li i!  ;~~r r o  - I L  r T hi i 1~’sI n - - ’n .  f i r  e n d _ n Lu
( J t ’ #( 5 - ! i ’ ) if l (  4 r - - r ) i J L l r  I c  ~-~. - i - j ) J  35- il i nn- , .1 n e c - i - I  Ic’ ki,~s-i t:hi-
c 4 l c i ) ’ tiCy oL :~~~1 i~:-- s u s - - I  rn (5- - ,rt J -in d 1j (l Phil -‘- -~L ! in .  I

- 1 I i . I 1 \  zed ‘h i l l  ~-sLr- 1 n f i r  ~t. -

Ilic I’hi 11 u’~~1 r a n :  rup i ’  i :; mu , - 1 -  r i p  of  four c- r-c; ‘it b r a i d i ncj ,
One W VC~fl ~~-‘ ,~r th e  0)3! aide 01 -0 et he r .  The I i  sf core is
1 6 stran~Jo i~ j~a I dc~1 a round i w l r  1 e f~n b r i  ri rend (content
unknown ) . The second a n - I  th i rd cores arc b aide I using 24
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~ I rand~ ~~~~~ an~ ~h-~ fourth eor e S rnL , lc- of ~.1 :: 1- ra nds -
Ti -~ L r ap :ds  j u I~ he d if I i :  ~~i i f -  (

~C)r e~~ •i  ~~ not t h r  - s i i ’ - s izc  ,

howc—v ~ i , si~ no c_~~r r , -  i,i ~~j c- ~i :-in be- f l u b  h~-L~~een, ‘ i t i I I P L T r  o l
st ra n d s  c i i )  i t  d i i  fe r m l .  r ’ nsa .; a r i d ; - & -  - c a n  I -  st n - - r i -  ; I _ l loss

1 ( 1  l) ’ - - i n l:l- ) t 1 l I s  li~~i t i n  c i i ’ I . i c Si l I i i( ’ Ll 1 - u . n  - l i e  w- - i t  i d
h i :  - t  l i i i  a t - r ’ l i I c -  rhrj- i u c t ~~ - - a  ‘ ‘ , i ~~. , T  -~~ r - t -~~ n m s  cut: i n  ( i s -
- ,u t ’ - r  ‘_-e,a (al l .;Ir,jnd n r -  I - - -  S i,. s u - ,’e i i i  - , ~~~~ i’u r ( -~ jird

- ‘pe ‘~ i t - i ~ ~ i r ’n ’ t u r  i i  , rr cc ~ u t  ( ~2)  , -- it - a i d s c i r L ,
CDL I ~1 sLI - ir i  IS

• - 
I ~in’~ s ‘t- I - r - : , I z  : r~~~n n c  c i  -

32 3 3 V ,~~ J ~~

3 -~ 3/~ 1) 11 —

I i , 4) 2 0  lb
- C 606 ()  lb

Graph I U lusLt -~ b:s t h Ls cia La w i t h  a pro ~ect od break
strength f-or t- tic u n cu t  rope . The sea 1:1--er h i ‘id -~ I inda rd
d e -v i a t  l o t  n ) a re  h-isc’d U~~ Ofl SCil t : t 0 t  in  the dni : i I incj
! c s t s  2 1  1 i - r ’u ;h 2 , S LI100 all 1-ho f ai i ir - -s a r - :  :r - an t i a l ly
I u - .~ :i ame: d - , i i cu t h - ’se tests. The maxiniunc H
p1 ‘)j(:CI: - I h n i~~1 L- -tr eii c jth for Phillystran I : .  7~~U i )  a.  giv) iiq
r h - n i t  7r -

- r~~, 1) 1 ) il ~ c i t  ic iency in the sp1~ ~~~~
-
‘ . u ’- S S i u ’ u  r c~ L h c f l i

e L H a : i i ’ i u c y  1 an Curtland splice , the  Co. L c d  I - - has
i ~. L j n t i i  c i -  t 4 L r e n u 3 t h  to wei gh t advan i - ap ’ ov~-r ! I - V s t r i ir . -:

l i e  i i l ) U V i— c ~n I k -  y I -ld only a rough appr’c-c L i  a L i e n , P .-w t - - cr ,

dun  La Li- - i rt-i - --d -icount of data points.

I i l  i d  l I s t  us~: rru .te a splice effici unc-~ tot cortland.
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- THEORETICAL ANALYSIS

OF

STRESSES IN A SMALL DIAMETER ROPE

RESULTING FROM SPOOLING THE ROPE

UNDER TENSION ONTO A STORAGE DRUM

5 March 1976

Captain Donald L. Hausam


